The prevalence of disabilities in children has been evaluated by a number of surveys or registers, but the data most often concern cerebral palsy and severe mental retardation. Several of these studies, notably in Sweden, [1] [2] [3] [4] the UK, 5, 6 and Australia, [7] [8] [9] [10] have shown that the prevalence of cerebral palsy has remained unchanged or increased. In France, a previous survey allowed us to compare the children living in 16 départe-ments [11] [12] [13] who were born in 1972, 1976, and 1981 and to show that the rate of the main disabilities has remained relatively stable. Since then, there has been progress, especially in resuscitation of new-borns, which may influence the long term outcome of children. We conducted a new survey to study the evolution of disabilities among more recent cohorts of children. The aim of this paper is to describe the prevalence of severe motor, mental and sensorial disabilities and to analyse the trends in prevalence among children born from 1976 to 1984.
MATERIAL AND METHODS

Registration of Disabled Children
This study was carried out in 1992-1993 in three French 'départements' (Haute-Garonne, Isère, and Saône-etLoire) and concerned all disabled children born between 1976 and 1985 whose parents lived in one of these départements at the time of the study. At that time the children were aged 8-17 years.
These geographical areas were chosen because local epidemiological teams had experience in research into disabilities and perinatal problems. The Haute-Garonne, located in the region called Midi-Pyrénées in the Southwest of France, includes the region's main city, Toulouse, which contains university hospitals and public and private institutions. On the other hand, Isère is a part of the large Rhône-Alpes region, whose main city, Lyon, is not in the département. The Saône-et-Loire is a rural area in Burgundy, whose main city is Dijon, also in a different département.
The survey was carried out in co-operation with the CDES (Commission Départementale de l'Education Spéciale) of each département. They are the only authority authorized under French law to refer disabled children for special education and care in public or private institutions and to provide financial assistance to their families. Families may request referral or assistance for children aged Ͻ20 years. The request for children with severe disabilities is generally made, however, before school age or during the first school year. To verify the completeness of the records, severe disabilities were also registered through institutions that can, in special circumstances, accept children without CDES authorization, such as day hospitals, residential centres and CAMSP (Centre d'Action Médico-Social Précoce). The latter, which are centres for early medical-social treatment, were included only in Isère.
The study was carried out by one of INSERM's public health networks. A team of researchers in each département gathered and verified data and was responsible for a part of the analysis. The study as a whole was co-ordinated by a team from INSERM Research Unit 149. At the local level, the procedures were the following:
-the CDES sent a request for authorization to parents, in accordance with the procedures established by the CNIL (Commission Nationale de l'Informatique et des Libertés); -unless parents refused, a physician-investigator, approved by the CDES, completed a computerreadable file containing some demographic information (but excluding name and address), a description of the disabilities and their probable cause, and a summary of placements; this information came from the CDES files, and children were not examined especially for the study; -the investigator also obtained information from day hospitals, residential centres and CAMSP; -teams in each département verified and coded the files thus compiled; -the data were then entered without any mention of the children's identity; additional verification procedures aimed at corroborating the homogeneity of both the data gathering and the coding were carried out.
The diagnoses were coded using the nomenclature of the World Health Organization (ICD-9), except for mental disorders, which were coded according to the French classification of childhood and adolescent mental illnesses. 14 
Definition of Disabilities
The analysis considered the following disabilities.
Mental retardation (MR) was divided into two main groups:
-Down syndrome (trisomy 21), regardless of IQ level; -other severe mental retardation, which was defined, following Kiely, 15 as IQ ഛ 50; when IQ was not available, mental retardation specified as severe or profound was included in this group.
Motor disabilities were considered, whatever their severity, and classified in three groups:
-cerebral palsy (CP) without any mention of postneonatal origin, -other motor disabilities without any mention of postneonatal origin, -motor disabilities with mention of post-neonatal origin.
The following CP defects were included: diplegia, tetraplegia, hemiplegia and non-paralytic forms.
Only severe sensorial defects were considered, using the following definitions:
-blindness or amblyopia in both eyes (visual acuity less than 3/10 with the best possible correction); -bilateral deafness or severe hearing loss (levels Ͼ70 dB).
Only two types of severe psychiatric disorders were studied:
-infantile autism, -other psychoses.
In the part of the analysis concerning each kind of disability, a child with multiple disabilities was counted in two or more groups. We then analysed associations between different disabilities.
The cases above do not include all of the children under CDES jurisdiction, for we excluded from the study such diseases as cancer, chronic lung diseases, malformations not entailing the disabilities described above, and mental disorders except for autism and other psychoses.
Method of Analysis
Prevalence rates were calculated by dividing the number of disabled children living in the département at the time of the survey (1992) (1993) by the number of children born during the same year and living in the département during the 1990 census. To take into account any possible effect of migration, the prevalence rates were also calculated by dividing the number of disabled children born and living in the surveyed area by the number of all children born and living there. After comparing these two rates, we performed a more detailed study of the disabilities and their associations.
Then the analysis focused on the time trends of prevalence rates. Since the children's ages varied at data collection, and because the eldest among them had the highest probability of having been referred to CDES, only children registered by the CDES before age 9 years have been included. Children born in 1985 were excluded because many of them were Ͻ9 years at the time of the survey. Those born between 1976 and 1984 were subdivided into three cohorts by regrouping three birth years (1976-1978, 1979-1981, and 1982-1984) with the aim of having a reasonable number of disabled children in each cohort when the prevalence rate was low. Comparing those cohorts it was possible to detect a prevalence rate difference of 0.3 to 0.5 per 1000, with an α risk of 0.05 and a β risk of 0.20. The prevalence rates observed for those three cohorts were compared by using the test of linear trend of proportions. 16 When a difference (P Ͻ 0.05) was observed, prevalence rates were calculated for each birth year to verify if the above subdivision could introduce an artefact. Then a more detailed analysis was performed, taking into account the geographical area, the age at first registration by the CDES and the associations of disabilities.
RESULTS
Only 6% of parents refused to allow their children to be included in the study: the refusal rate was between 5% and 7% according to the département. In the three départements as a whole, 6174 disabled children were reported to our study. Of this number, 6103 had been reported to the CDES, and 71 came from the records of the day hospitals and CAMSP. There were 6100 whose parents lived in these three départements at the date of data collection.
The base population comprised 325 347 children born between 1976 and 1985 whose parents lived in the three départements during the 1990 population census: 71% of those children were born in the surveyed départe-ments; 3% in a foreign country; and the others in different areas of France. Table 1 shows the overall prevalence rates, calculated for current (i.e. 1990) residents (R) and for native residents (NR) of the same département. They did not differ significantly. For deafness and severe hearing loss, however, the P level was 0.054. This figure results from a significant difference in Haute-Garonne: 0.80 per 1000 (R) versus 0.49 per 1000 (NR) (P = 0.01), whereas the rates in Isère were 0.65 per 1000 (R) versus 0.59 per 1000 (NR), and in Saône-et-Loire, 0.62 per 1000 (R) versus 0.60 per 1000 (NR). The subsequent analysis was thus performed considering prevalence rates only for current residents. For deafness and severe hearing loss, however, both rates were calculated.
The prevalence of MR as a whole was 3.56 per 1000. This group was subdivided in two groups: cases of Down syndrome (0.98 per 1000), and other severe MR (2.58 per 1000). Associations between severe MR and other disabilities were frequent (Table 2) . Severe MR was most often associated, in order of descending prevalence, with cerebral palsy (CP) and other motor disabilities, then psychosis, autism and severe visual defects. Association with severe hearing loss and deafness was infrequent. The prevalence of severe MR not associated with the disabilities listed here was only 0.77 per 1000. The prevalence of CP without any mention of a postneonatal origin was 1.84 per 1000. The CP cases included the following defects: tetraplegia (40%), diplegia (17%), hemiplegia (21%); the main symptoms of non-paralytic CP were major inco-ordination and tonus anomalies; 43% of CP children could not walk, while 17% were able to walk only with help. Cerebral palsy was principally associated with severe MR (Table 2 ) and severe visual defects. The prevalence of the latter association was 0.10 per 1000 and that of CP not associated with any deficiency under consideration in this paper was 0.84 per 1000.
Of other motor disabilities not specified as postneonatal (1.31 per 1000), 19% involved a malformation of the nervous system (NS), and 30% a malformation of the osteo-muscular system. The prevalence of spina bifida among the NS malformations was 0.22 per 1000. The prevalence of motor defects specified as postneonatal was 0.87 per 1000.
The prevalence of blindness and amblyopia was 0.68 per 1000, and the rate of blindness in both eyes, 0.27 per 1000. Deafness and severe hearing loss together were as prevalent (0.69 per 1000) as the serious visual disabilities, but the rate of bilateral deafness (0.41 per 1000) was slightly higher than that of blindness in both eyes. Visual defects were often associated with severe MR and CP, as described above.
The prevalence of autism was 0.53 per 1000, and 41% of the cases were associated with severe MR ( Table 2 ). The prevalence of psychoses was higher (1.42 per 1000), but the association with severe MR, slightly lower (34%). (Table 3) The prevalence of Down syndrome was very stable in the three cohorts. For other severe MR, however, the prevalence rate decreased (P = 0.03).
Trends of Prevalence by Birth Period
The prevalence of CP increased (P = 0.03). The trends for other motor disabilities, specified as postneonatal or not, showed a slight but non-significant decrease. Spina bifida decreased significantly in the third cohort: its prevalence in cohorts 1, 2 and 3 was, respectively, 0.26, 0.28 and 0.09 (P = 0.01).
A detailed analysis by birth year was performed for severe MR and CP (Figures 1 and 2) . The time trend of severe MR was less irregular than that of CP. The proportion of severe MR decreased and was significant (P = 0.024), and the increase in CP was also significant (P = 0.047). The prevalence rates of sensorial defects dropped slightly between the first and the second cohort, but the difference was not significant. As explained above, the prevalence rates of deafness and severe hearing loss were also calculated among the residents born in the same département. These rates were 0.58, 0.51 and 0.58 per 1000 for cohorts 1, 2 and 3, respectively.
The prevalence rate of autism had a rather irregular time trend. Although it decreased significantly between the second and third cohort, the trend was not significant. An irregular but not significant trend was also observed for the group of other psychoses.
The analysis was also performed by taking into account the geographical area and age at the first registration by the CDES (Table 4 ). The time trends of severe MR showed a regular decrease in Isère and in Saône-etLoire, but the drop was observed only in the third cohort in Haute-Garonne. The prevalences of CP observed in each area, increased slightly from cohort 1 to 3 in the three areas. However, no time trend was significant when each département was considered. Table 4 shows the trends for children registered by the CDES before and from the age of 6 years. Severe MR prevalence rates decreased significantly among children registered between 6 and 8 years but not for those registered before the age of 6 years. On the contrary, for CP the trend increased significantly among the children registered before the age of 6 years. All associations between severe MR and other disabilities (Table 5) showed decreasing time trends, except for those with CP, but only the decrease for severe MR associated with psychosis was significant. The prevalence rate of severe MR not associated with other disabilities had an irregular trend.
Except for CP with severe MR and for diplegia, which both showed an irregular trend, the prevalence rates of every form of CP increased slightly (Table 6 ). These increasing trends reached a significant level for CP without severe MR and non-paralytic forms.
DISCUSSION
This survey was based upon information about disabilities furnished to the CDES by the children's physicians.
The notification of disabled children is generally made by the parents and is not compulsory, but the CDES are the only authorities that can provide financial assistance and/or authorize a child's admission into a public or private institution or school. Other sources of information, such as psychiatric day treatment hospitals and general hospitals, were also included in the survey, because the parents may be directly reimbursed by the 'Sécurité Sociale' for care in those hospitals. Only a small number of disabled children were treated in those hospitals without notice to the CDES (1%). The parent refusal rate was rather low. The registration of severe disabilities may thus be considered as reasonably complete.
As a continuous stream of immigrants enters départe-ments under study (71% of children were born in the département in which they lived in 1990), and a high number of specialized institutions exist in Isère and Haute-Garonne, we compared the prevalence rates calculated for all residents and for residents born in the same département. The rates for all residents were slightly but not significantly higher, and when considering each area the only significant difference was an excess of severe hearing loss in Haute-Garonne. So the analysis was performed using the prevalence rates calculated for all residents. This study required a more detailed investigation than the previous survey of Unit 149; [11] [12] [13] because the co-operation of local epidemiological teams was needed, this survey was performed in only three départements. The results from these three départements cannot be considered as representative of CDES registration nationwide, in contrast to the earlier work, in which a concern for representativity guided the selection of the 16 studied départements. 11 The comparison of the results of the two studies should therefore be made with caution. Certain rates are higher in the current study: Down syndrome (0.98 per 1000, versus 0.82 per 1000); other severe mental retardation (2.58 per 1000, versus 1.69 per 1000), although some of this difference may be explained by increased precision in inclusion criteria; motor disabilities (4.02 per 1000 versus 3.24 per 1000). For sensory disabilities and autism, the results of the two surveys are rather similar. The difference in prevalence of disabilities between the two surveys may be explained by the regional differences which were also observed in our previous survey.
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The comparison of our results with those of other studies indicates that the prevalence of Down syndrome is quite similar to that noted at birth in the main malformation registers. 17, 18 Foreign studies do not separate Down syndrome from severe MR, as we have done, so comparisons are difficult. Looking at school-age children, the prevalence of severe MR (IQ Ͻ 50) varies between 2.41 19 and 4.99 per 1000, 20 but most of the rates fall between 3.0 per 1000 and 3.5 per 1000. 15 The total prevalence of 3.56 per 1000 (Down syndrome plus severe MR) that we observed in the current study is similar to the foreign data. The prevalence of motor disabilities seen here is higher than that observed elsewhere, especially in Sweden, where it is approximately 3 per 1000. 21 That of CP is just Ͻ2 per 1000; the rate observed in most studies. Some variation exists among the data on sensory disabilities. Blindness varies from 0.15 to 0.41 per 1000. 22, 23 The rate we observed (0.27 per 1000) falls within these limits. For deafness, our results are close to those described by the Oxford Handicap Register (0.51 per 1000 in 5-year old children) 24 and the Finnish study of a cohort of children born in 1966 and followed through the age of 14 years. 22 The published prevalence of autism fluctuates substantially (from 0.07 and 1.39 per 1000). Studies of French children whose age is comparable to those of the children in our study report a rate between 0.4 and 0.5 per 1000. 25 The time trend of the prevalence of disabilities in this study is different from that seen in our earlier study.
In the present survey a tendency towards the diminution of severe MR was observed especially in the last cohort; this was not observed previously. There was also a significant increase in the CP rates, which was not previously observed. The decrease in the rates of deafness and autism that we observed between the 1976 and 1981 cohorts 11 does not appear in this study. The stability in the prevalence of Down syndrome may appear surprising, but recent results in Paris showed that although the number of therapeutic abortions rose between 1981 and 1989, the prevalence of Down syndrome at birth did not decrease: it was 1.08 per 1000 in 1981 and 1.23 per 1000 in 1985, probably due to the increase in births to older mothers. 26 According to other data from the International Clearinghouse for Birth Defects Monitoring System about births from 1974 through 1988, the prevalence of this disability increased in Finland, in Strasbourg, and in Canada, and showed a tendency to decrease in east central France and in two regions of Italy. 18 Even where Down syndrome birth rates decrease, however, survival of Down syndrome infants shows a tendency to increase. 13 The decrease in the prevalence of severe MR was significant, dropping 19% between the first and the third cohort, and this decrease was significant whatever the method of analysis of the time trends. It was only significant for children registered by the CDES between the ages of 6-8 years. The tendency towards a diminution was also observed in the three départements and in various associations between severe MR and other disabilities. This evolution must none the less be confirmed by other studies because of the possibility that a change occurred in the classification of severe MR. This hypothesis must be considered for the following reasons: i) the drop was only significant when severe MR was associated with psychosis; ii) for many of the psychoses no IQ was indicated and severe MR was defined by physicians using qualitative criteria. In other studies time trends of the prevalence of severe MR have been studied less than those of CP, and the results are variable. 11, 15 According to Fryer and Mackay, 27 the prevalence rates of MR (IQ Ͻ 50) increased from 1961 to 1977 and then began to decrease.
We observed a significant increase in CP prevalence rates, more specifically in non-paralytic forms and for CP not associated with severe MR. This increase was only significant among children registered before the age of 6 years and may be related to an increase of early registration by the CDES. This means that the possibility of a recruitment bias has to be taken into consideration. However, classification bias can be excluded, for the classification of motor disabilities in the group of CP were made a posteriori without any difference from one birth year to another.
Among studies of cerebral palsy, the longest chronological series are those of Hagberg in Sweden, 1, 4 Pharoah in the UK, 5, 6 and Stanley in Australia. 7, 9 Their results indicate a stable tendency in the UK and in Australia, and an increase in Sweden. When pooling data from western Sweden and South-West Germany, the prevalence of bilateral spastic CP showed no significant change for children of normal birthweight born between 1975 and 1986, while for children Ͻ1500 g this prevalence was irregular. 28 In England 5 the prevalence has increased for children with a birthweight Ͻ1500 g.
Contrary to our previous results, the time trends of sensorial disability prevalence rates did not show any significant change. These results underline how cautiously any change in time trends must be interpreted and the importance of comparisons with other results. Comparisons are difficult, however, for sensorial disabilities, except for those associated with congenital malformations whose evolution is better known. The prevalence of severe congenital anomalies of the eyes (anophthalmos, microphthalmos and congenital cataracts) among live births is 0.25 per 1000 17 and its evolution may influence that of visual defects. However, the prevalence of anotia and microtia is only 0.07 per 1000: 17 these defects account for only a small proportion of children with severe hearing loss. According to the Registry of Congenital Malformations in Paris, 26 the prevalence of anophthalmos and of microphthalmos increased significantly from 1981 to 1990, but the rate of induced abortions for these malformations has also been increasing since 1988. The prevalence of congenital cataract has shown annual fluctuations. The prevalence of anotia and microtia increased significantly from 1981 to 1992, and that of induced abortion for these defects increased.
The change in the prevalence rate of autism is difficult to interpret: the test of trend was not significant, the trend was irregular and there was a significant decrease between the second and third cohorts. For psychoses the time trend prevalence was also irregular, with no significant change. The prevalence of psychoses decreased significantly only for those associated with severe MR. Because distinguishing between autism and psychosis on the basis of the data collected by the CDES was difficult, all cases were classified by a single psychiatrist without taking either geographical area or birth period into consideration, so that classification bias cannot explain those fluctuations. In our previous survey, the prevalence rate of autism decreased significantly (0.56, 0.47 and 0.31 per 1000 for children born in 1972, 1976, 1981) . 11 The high rate observed now among children born in 1979-1981 is difficult to explain. The prevalence rates of autism and psychosis are too irregular to allow us to conclude that the apparent decrease constitutes a real trend.
In conclusion, the prevalence of severe deficiencies had not changed for children born between 1976 and 1984 except for CP and severe MR. The annual trend for those deficiencies was irregular, particularly for the annual rate of CP. A classification bias may explain the decreasing prevalence of severe MR. For CP rate the rising prevalence may be due to a recruitment bias with earlier registration at CDES for CP children. Further studies with follow-up of children from 0 to 15 years need to be set up in order to control this recruitment bias.
